Abstract-To assess the effect of single low energy-low protein diet with normally required calorie: protein ratio against normal dietary NRC 1994 requirements in summer season on laying and reproductive state of Japanese quails. Forty-two days old, 60 adult and sexed Japanese quails were divided into two equal groups, 5 replicates, and 6 birds each with a sex ratio 1:5. A laying and reproductive trial extended for six weeks. All dry mash two different layer diets were formulated containing 20% CP and 2900 Kcal ME/kg diet (control) and Low Energy-Low Protein (LELP) group containing 18% CP and 2610 Kcal ME/kg diet with normal methionine, lysine and mineral requirements, without antibiotic supplementation. By the end of laying and reproductive trial from 8 th -14 th week of age the two different diets resulted in non-statistical differences in the terms of body weight, metatarsal ash% laying rate %, total egg No., average daily and weekly feed intake with similar intestinal pH. Manipulated diet was significantly improved Feed Conversion Ratio (FCR), Protein Conversion Ratio (PCR), total egg mass, egg weight, egg yolk with significant improvement in fertility and hatchability. Results concluded that, normal energy: protein ratio with normally required critical amino acids with low protein and energy contents may protect the normal production with improved concept of cost-effective diets.
I. INTRODUCTION
Poultry is currently the leading meat product consumed in Egypt. This is in part due to the competitive pricing compared with other meat products. In order to keep the prices of poultry fairly low, the industry works toward obtaining the greatest amount of weight gain and egg production for the lowest production cost. Japanese quail (Coturnix coturnix japonica) has distinct characteristics such as rapid growth enabling quail to be marketed for human consumption at 5-6 weeks of age, matures at an early age and is a prolific egg producer. It has also assumed worldwide importance as a laboratory  Manuscript received April 25, 2015; revised October 12, 2015. animal. Therefore, commercial quail production has grown steadily in Egypt.
According to [1] the CP requirement of laying Japanese quails is 20%. Which is more than the mostly used by laying chicken hens diets 17%. Any reduction of CP% of laying Japanese diets without statistical changes in the normal laying and reproductive state, would be a positive step toward cost effective diet. With the growing use of agri-industriall by products due to raise in cereals and protein feeds cost; many producers gave diet mixes as tabulated in NRC with inefficient analysis of ingredients and overall nutrient's content. Many research's discussed protein and energy modification in poultry as a general with few articles on Japanese quails [2] , [3] . Popularity of meat and eggs of Japanese quails increases in Egypt, without researches about cost effective diets. Production results are determined, firstly, by the energy to the protein ratio not by the protein amount [4] . That will help in choosing the application of cost effective diet. This study was performed with the aim of ability of normal energy: protein ratio diets containing lower energy and protein levels, in comparison with regular NRC required diet all with normal methionine and lysine requirements during summer season on some productive and reproductive parameters of laying Japanese quails hens.
II. MATERIALS AND METHODS

A. Diet Formulation
Forty two days old, a total of 60 adult and sexed2610 Kcal ME/kg diet with normal methionine, lysine and mineral requirements (Table I) without antibiotic supplementation. All birds' body weight (g) was recorded at the beginning and the end of the experiment (Table II) . According to [5] , an artificial lighting program 17 hr. light (L): 7 hr. dark (D) was followed through the experimental period. The temperature was fluctuated between 27-31°C. 
B. Laying Performance & Egg Quality Traits
Egg quality and productivity are the most important parameters for both producers and researchers. For each replicate, egg No. and egg weight [6] , [7] (using an electric balance with sensitivity of 0.0001) were recorded daily and feed intake was calculated weekly. Egg mass was calculated by multiplying egg No. by average egg weight [8] . Feed conversion (FCR) (g feed / g egg) was calculated after subtracting the male consumption from the total amount of the feed consumed and protein conversion ratio: PCR = g protein / g egg.
Egg laying rate=(Av. No./week)*100/35
(1)
At the last three days of each two weeks egg collection and observation, eggs were collected from each replicate to evaluate egg quality traits. Eggs were numerated and weighed; then the width and length of the eggs were measured by caliper. Thereafter, the eggs were broken; the yolk separated and weighed.
Shape index (%)=[Width (cm)/Height (cm)]×100 (2)
C. Reproductive Performance
At the first week of the experimental period, the eggs were collected twice daily from each replicate of each group, stored at 18°C for 6 days [9] . Eggs incubated in standard automatic incubator for 17 days (14 day incubation at 37.5°C with 65% Relative Humidity (RH) and 3 days at hatcher with 75% RH, to follow the effect of used diets on fertility, hatchability rates.
D. Bone Parameters
After termination of feeding trial, two birds from each replicate were dissected to scope intestinal content pH with a digital pH meter, then the left metatarsal bones were detached and dried up at 60°C for 72h. The weight, length and girth of the dried bones were measured. The fat-free dried bone samples were ashed at 550°C for overnight to determine crude ash% [10] .
E. Statistical Analysis
Independent T test was used to compare means between 2 groups according to [11] . Using SPSS 16.0.
III. RESULTS AND DISCUSSION
This experiment was conducted to assess the effect of single low energy-low protein diet with normally required calorie: protein ratio against normal dietary NRC 1994 requirements in summer season on laying and reproductive state of Japanese quails.
By the end of laying performance trial from 8th -14th week of age results of initial and final body weight, egg laying performance, reproductive values and bone parameters are tabulated; revealed that, no statistical changes between initial and final laying hens body weight, to exclude any factor related to health condition, also there were no mortality among laying hens during experimental period. Mineralization of bone was defined as, deposition of calcium hydroxyl apatite salts converting osteoid to rigid bone; dependent on mineral availability (calcium, phosphate and hydrogen ions), enzyme action (alkaline phosphatase), osteocyte activity (osteoblasts and osteoclasts), hormones (parathyroid hormone, thyroid calcitonin) and vitamin D, table II revealed, non-significant differences in values of ash% and girth of metatarsal bone, even with the significant increase in length of metatarsal bone in LELP, there were no effect of manipulated diet on ash%. The LELP diet [12] . It was noticed that, intestinal pH not affected with dietary manipulation but it was lower than 7 towards acidic side which may help in nutrients digestibility and availability. Lower intestinal pH leads to an increase in the activity of digestive enzymes (accelerated conversion of pepsinogen to pepsin) and in the solubility of minerals. Major influence on the laying hens' health and production is given by the relationship existing between intestinal bacterial population, gut morphology, immune system and nutrients absorption [13] . Manipulated diet resulted in a positive effect on terms of Av. FCR, Av. PCR, Av. EW and total No/week (Tables III & Table IV) ; moreover, non-statistical differences in Av. Daily and weekly intake maximizes the role of manipulated diet in hot climate with normal energy: protein ratio even with numerical increase in laying rate% due to LELP diet. Animal health can be positively influenced by dietary fiber through many mechanisms. Gut structure and function is directly influenced by fiber in the diet; high dietetically insoluble fiber contents from wheat straw increased cell multiplication in intestinal crypts of the jejunum and colon and raised rate of epithelial cell expiration in the jejunum and ileum of growing pigs [14] . Epithelial cells proliferation is supported by butyric acid which is liberated in the fermentation of dietary fiber [15] . Short-Chain Fatty Acids (SCFA) including butyrate generated from fermentation of dietary fiber, are almost completely absorbed from the Gastro Intestinal (GI) tract which stimulate absorption of sodium resulted in reabsorption of water from the colon [16] . as a result nourishing dietary fiber aids hindgut fermentation and lessens the potential for non-pathogenic diarrhea to happen a number of studies have showed that dietary fiber increases the release of mucins in the ileum of numerous species. Continuation of an intact mucus lining functions as an important protector against penetrating organisms, and physical and chemical lesion to the epithelium. Intensified capacity of the epithelium to secrete mucins predicted is a response to mechanical irritation caused by insoluble dietary fiber [15] . Egg shape index also is one of the important parameters (Table V) eggs with higher index have more round shape, better yolk and white ratio, more dry substance and therefore have higher nutritional value [17] . Concerning with the effect of manipulated diets vs control normal diet on the egg quality parameters, data revealed a significant increase in the width and egg yolk weight of the dietary manipulated group with nonstatistical changes in egg shape index and length. Fertility and then hatchability parameters (Table VI) indicted that, high dietary fiber with LELP diet but the same energy: protein ratio and normally required critical amino acids (methionine and lysine content) were significantly increased, in comparison with normally controlled diet in summer season. It may be due to improved protein efficiency ratio and nutrient utilization resulted from NSP in the manipulated diet.
IV. CONCLUSION
Results concluded that, normal energy: protein ratio with normally required critical amino acids with low protein and energy contents may protect the normal production with improved concept of cost-effective diets. Using of wheat bran up to 10% in laying Japanese quail diets does not have any bad or adverse effect on normal process egg production Prospective studies may include: How nutrient(s) deficient diets are epigenetically affect growth and immunity related genes, with or without organic feed additive.
